Abstract Background and purpose: Knowledge of the interaction between plant and climatic conditions is of great importance in establishment of new forests, especially in the introduction. Taxodium is an allochthonous species in Europe and this paper presents the data on the success of its introduction and adaptability to site conditions.
INTRODUCTION
A number of studies on the global warming and potential changes of temperature and humidity, point to the very wide range of the effects and impacts, both on the forest ecosystems in general, and on the individual trees [1] [2] [3] , the knowlegde on these interrelations and interactions plant-climate parameter, is of the growing importance. The afforestation and establishment of the conifer plantations in Serbia was very intensive during the last decades of the 20th century, and the conifer species were used not only for the afforestation of barren soil, but introduced in the forests of different tree species and degrees of degradation, on the sites of the different production characteristics. The influence of some climatic factors on the diameter and height increment of some tree species studied Fritts [4] [5] [6] [7] , La Marche [8] , Wimmer and Grabner [9] , Kilgore and Telewski [10] , Zafirov [11] , Tokar and Krekulova [12] and in Serbia Koprivica and Matović [13] , Vukin and Isajev [14] , and Radošević and Vilotić [15] and others.
The main task of this paper is to analyze climate elements and Thornthwaite's climate index, current diameter increment of Taxodium trees from seed stands near Bačka Palanka, the analysis of the influences of the pluviometric regime and climate index on the current diameter increment of Taxodium over the period 1981-2010.
MATERIAL AND METHOD
Only by using the multi-annual climate data, obtained by the meteorological measurements, can the current climate condition be validly estimated. For the purposes of analyzing climate characteristics and change in Bačka Palanka, were used the data of Republic Hydrometeorological Service of Serbia for the period 1981-2010, regarding the meteorological station Rimski Šančevi (situated at latitude 45 ° 20 'N and longitude 19 ° 51' E) i.e. the arithmetic means of the series of the available data, sorted by time and area [16] . Seed stand of Taxodium is 70 years old, located in Forest management unit "Palanačke ade-Čipski poloj " section 11, department a, which manages the Forest Enterprise (FE) Novi Sad, Forest Administration Bačka Palanka.
The pluviometric regime and air temperature were analyzed and the climate index was determined for each year of the observed period by using Thornthwaite's method [17, 18] . By using the complex calculation method, which is now presented by the special computer program, based on the average monthly air temperature and the average monthly quantities of precipitation, taking into account the latitude at which the observed site is located and the duration of daylight, the calorific index (i) and the annual calorific index (I) are determined first, and then, by applying the special logarithmic nomograms the uncorrected potential evapotranspiration (PE) is calculated, while, by the subsequent calculation process, the actual evapotranspiration (SE) and the water loss in the soil (M).
The final results refer to the humidity index (I h ), aridity index (I a ), and climate index (I c ), based on which, by using the classification prescribed by this method, the character of the climate for the observed area is determined. The climate index calculated in this way is the result of the basic climate factors (temperature and precipitation regime), coupled with the basic orographic elements (geographic coordinates of the observed site and duration of daylight).
Mean stand diameter in this artificially established stand is 51.7 cm. Dendrometric analysis was done on the dominant trees of Taxodium whose mean diameter is 67.7 cm. From twenty trees that are in the category of 20% of the thickest were taken the increment cores at breast height using Pressler drill. On the increment cores was measured diameter increment per each year of the observed period that was 30 years .
By the comparative analysis and statistical data procession (regression analysis), the correlation between the diameter increment and climate characteristics was determined (Computer Software Statgraph 6.0). It is given the graphic presentation of the climate indices, quantity of precipitation during a year and in the growing season (April-September), the mean annual temperature, mean temperature during the growing season (April-September) and the diameter increment of Taxodium in the observed period.
RESULTS AND DISCUSSION

Research facility
The researches were conducted in artificially established Taxodium stand aged 70, which is located near Bačka Palanka. The stand is located in the Forest management unit "Palanačke ade-čipski poloj", in Departmant 11a, at the altitude ranging from 76 to 80 meters above the sea level, on flat ground, with no clear exposure, on fluvisol soil type. It belongs to the coeno-ecological group of forest types of white willow and poplar (Salicion albae) on undeveloped, semigley soil.
Climate elements
Heat and humidity, along with other environmental factors, directly influence height, diameter and volume tree increment and stands in general, as well as the quality of wood volume. If the environmental conditions are the same, the quantity of wood volume, which can be produced by the forest vegetation, and the technical value of it, depend upon the variation of some basic climate factors [19] .
Air temperature over the period 1981-2010
Air temperature is one of the most important climate parameters. Based on the processed data obtained by the Republic Hydrometeorological Service of the Republic of Serbia, the data on air temperature in the observed period (from 1981 to 2010) for the Rimski Šančevi Weather Station are presented in Table 1 .
The average annual air temperature over the observed period is 11.4 °C, whereas the average air temperature during the growing season is 18.3 °C. In the hottest month of the year, July, the average air temperature is 21.9 °C, while in the coldest month of the year, January, it is 0.2 °C. Precipitation regime over the period
1981-2010
The data on the pluviometric regime are presented in the Table 2 . The annual quantity of precipitation in Bačka palanka area over the observed period is 647.3 mm of rainfall, and it ranges from 287,8 mm (in 2000) to 938,4 mm (in 1999). During the growing season (April-September), the average quantity of precipitation is 379.0 mm, which accounts for 58.6% of the total annual precipitation. The month with the greatest number of rainy days is June, with 91.4 mm of rainfall, and the month with the smallest number of rainy days is February, with 31.4 mm of rainfall.
Hydrological balance determined by using Thornthwaite's method
The climate (hydrological) index according to Thornthwaite's method [17, 18] , is one of the most comprehensive climate summary of some forest area. It is one of the indirect calculation methods for determination of hydrological balance and climate type. This method is, above all, frequently applied during the studies in forestry science, since it gives the greatest number of data on plant life [20, 21] , such as the quantity of spare water in the soil (R, in mm) during the season when there is an excess of it V (mm), and during the season when there is a lack of it M (mm). Thornthwaite introduced the term potential evapotranspira- 
TABLE 2 Monthly and annual sums of precipitation in Bačka palanka area (mm), over the period 1981-2010
tion (PE). The uncorrected potential evapotranspiration (PE) refers to the quantity of water which would evaporate from the soil under the certain temperature conditions, when it reaches the optimal humidity, i.e. 100 mm of water up to 100 cm depth, throughout a whole year, i.e. 100 l•m -2 . It is equal to 603 mm over the observed period 1981-2010. Since evapotranspiration depends not only on the energy-temperature characteristics, but on the latitude of a certain area as well, the uncorrected potential evapotranspiration is corrected, and thereby the second parameter, the corrected potential evapotranspiration (PE) is determined. It is equal to 722 mm in Bačka Palanka area. The actual evapotranspiration (AE) is the real quantity of water which is released by transpiration from the plant or evaporates from the soil when it reaches the optimal humidity. It depends on both the energy-temperature conditions and the quantity of precipitation, and in this instance it is equal to 624 mm.
The humidity excess occurs not only at the beginning of the year, in January, February and March, but in December as well, and it is equal to 60 mm (as it does not occur during the growing season, it is of lesser importance to the plant). The lack of water, which is equal to 164 mm, occurs in July, August and September, and has an adverse effect on plant increment ( Climate index determined by using Thornthwaite's method
In the Table 4 are shown the values of the humidity index (I h ), aridity index (I a ) and climate index (I c ) in Bačka Palanka area regarding the observed period, as well as climate types determi-ned by using Thornthwaite's classification [17] . These data are important for the comparative analysis with the trends of the current diameter increment of Taxodium. The average general climate index in Bačka Palanka area over the period 1981-2010 is -5.3623, and the climate type is subhumid dry (C1). The average general index ranges from -58.053 (in 2000) to 43.234 (in 2010), i.e. the climate ranges from arid (E), to moderate humid (B2).
Diameter increment
Analysis of the average current diameter increment of Taxodium trees per years over the observed period
The impact of the climate elements on the diameter increment
The values of correlation coefficients, presented in the correlation matrix ( Table 5 ), show that there is a correlation between trends of current diameter increment (i d ) and climatic parameters (annual amount of precipitation -p, mean annual temperature -t, amount of precipitation in the growing season -p v , mean temperature during the growing season -t v and shows the expected growth, but also significant oscillations in years when climatic conditions were the most important site factor which directly influenced the variations of the elements of growth.
The size of average current diameter increment of Taxodium trees ranges from 1.92 mm in 1994 to 3.46 mm in 1984, and annual average value is 2.61 mm (Graph 2). climate index -i c ). On this basis it can be concluded that the climate is an important site factor that directly influenced the course and the variation of current diameter increment.
The correlation between the amount of annual precipitation and diameter increment is positive, but this relationship is not in the range of significance (Table  5) . With increasing of amount of precipitation, the value of the current diameter increment is also increased.
Mean annual temperatures have a greater impact on the value of the current diameter increment, the correlation coefficient is negative, and the relationship is in the range of significance (Table 5 , Graph 3). With increasing of mean annual temperatures, the size of the current diameter increment decreases.
The correlation coefficient between the climate index and diameter increment is positive, but this rela-
GRAPH 3 The impact of the mean annual temperature (t) on the diameter increment (i d )
tionship is not in the range of significance ( Table 5) .
Value of the correlation coefficient between the amount of precipitation in the growing season and diameter increment is positive, but it is not in the range of significance (Table 5 ). With increasing of amount of precipitation, the size of the current diameter increment increases.
The influence of high temperatures during the growing season on diameter increment is more clearly defined. The correlation coefficient is negative, and it is in the range of significance (Table 5 , Graph 4). With decreasing of temperature values, the value of diameter increment increases.
In Graph 5, which shows the fluctuations of diameter increment, precipitation (annual and in growing season), it is evident that the line of the current diameter increment follows the fluctuation of the annual sum of precipitation and precipitation in the vegetation period per years of the observed period. With increasing of amounts of precipitation during the year, especially in the growing season, the diameter increment increases, and vice versa. In Graph 6, which shows the fluctuations of diameter increment, mean annual temperatures and mean temperatures in the growing season, it is evident that with the increasing of the temperature the size of the diameter increment decreases, and vice versa.
GRAPH 5
In Graph 7, which shows the fluctuations of diameter increment and climate index it is evident that their correlation exists.
The following authors had similar conclusions in their researches with other species: with Austrian pine (Pinus nigra Arn.) Tokar and Krekulova [12] in Slovak Republic, then Koprivica and Matović [13] in Ibarska Gorge in Serbia; Vukin and Isajev [14] on Mount Jelova gora in Serbia; with Scots pine (Pinus sylvestris L.) Zafirov [11] in area of Vitosha Mountain, Bulgaria, then Kilgore and Telewski [10] in Northern Michigans, North America; with spruce (Picea abies L.) Wimmer and Grabner [9] in Eastern Ore mountains in Germany, Kilgore and Telewski [10] in Northern Michigans, North America.
CONCLUSIONS
Based on the research of the impact of the climate elements on the current diameter increment of the Taxodium trees and the obtained results, the following conclusions are made: -The climate is the important site factor that directly influenced the fluctuation and the variation of current diameter increment. -The values of the correlation coefficients show that there is a correlation between the trends of the current diameter increment and annual sums of precipitation, mean annual temperatures, sums of precipitation in the growing season, mean temperatures in the growing season and climate index.
The increase of the mean annual temperatures and mean temperatures during the growing season leads to the decrease of the diameter increment. The increase of the quantity of precipitation over a year, particularly during the growing season, leads to the increase of the diameter increment, and vice versa.
It implies that Taxodium as the species that grows on moist stands is able to react to the increased humidity as one of the most important site factors, upon which the growth of the basic quantitive tree parameters directly depends.
